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(54) SWITCH 

(57) It Is a principal object to provide a switch in 
which the space can be reduced and the cost can be 
lowered. It is another object to provide a switch of high 
reliability in which built-in components are not detached 
even when a shocic is applied to the switch. A micros- 
witch 4 which is actuated by an operative plunger 2, and 
LEDs 14 are mounted on the same circuit board 5. It is 
configured so that light from the LEDs 14 is diffused and 
guided to an operation face 1 0a on the upper side by the 
operative plunger 2. A metal plate 12 is attached into 
the internal space of the operative plunger 2. According 
to this configuration, inward bending of the operative 
plunger 2 due to a shock or the like is prevented from 
occurring, and engagement between engaging holes 3b 
of a case 3 and engaging protrusions 2a of the opera- 
tive plunger 2 is prevented from being cancelled. 
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Description 

Technical Field 

[0001] The present invention relates to a switch 
such as an illuminated push button switch. 

Baclcground Art 

[0002] As a switch of this kind, for example, an illu> 
mlnated push button switch, there is a switch that, as 
shown in Rg. 8, comprises: a switch circuit board 21 on 
which a microswitch 20 is mounted and which is dis- 
posed in a lower portion; and an illumination circuit 
board 23 on which an LED that is not shown is mounted, 
and which is disposed in an upper portion so as to be 
opposed to a glass plate 22 serving as an operation 
face. The circuit boards are connected to each other by 
a lead wire 24. When the glass plate 22 is pressed, an 
operative plunger 25 is downward displaced to turn on 
the microswitch 20 in the lower portion. This causes the 
LED that is not shown and that is in the upper portion, to 
emit light to illuminate the glass plate 22. 
[0003] In the switch of the conventional art exam- 
pie, however, the switch circuit board 21 on which the 
microswitch 20 driven by the operative plunger 25 is 
mounted, and the illumination circuit board 23 for illumi- 
nating the operation face must be independently dis- 
posed in the lower and upper portions, respectively. 
Consequently, such a switch has problems in that an 
extra space is required, and that the cost is high. 
[0004] In the push button switch, there is a case 
where the operation face is excessively pressed and 
operated. It is requested that internal built-in compo- 
nents are not detached even by a shock produced in 
such a case. 

[0005] The invention has been conducted in view of 
these problems. It is a principal object of the invention to 
provide a switch in which the space can be reduced and 
the cost can be lowered. It is another object of the Inven- 
tion to provide a switch of high reliability in which built-in 
components are not detached even when a shock is 
applied to the switch. 

Disclosure of Invention 

[0006] In order to attain the objects, the Invention is 
configured in the following manner. 
[0007] The switch of the invention set forth in claim 
1 is configured so that the switch comprises: an operat- 
ing member which is displaced in accordance with an 
operation performed on an operation face; a switch 
main unit which actuates according to the displacement 
of the operating member; and a tight source which oper- 
ates according to the actuation of the switch main unit, 
the switch main unit and the light source are mounted 
on a same drcuit board, and light from the light source 
is guided to the operation face by the operating mem- 



ber. 

[0008] According to the invention set forth in claim 

1 , light from the light source is guided to the operation 
face by the operating member, and hence the light 

5 source and the switch main unit can be mounted on the 
same circuit board. As compared with the conventional 
art example in whk:h individual boards are disposed, 
therefore, the cost can be lowered and the space can be 
reduced. Since light is guided through the operating 

w member which drives the switch main unit, furthermore, 
it Is not required to separately dispose light guiding 
means. 

[0009] The switch of the invention set forth in claim 
2 Is configured so that, in the invention set forth In claim 

15 1 , the operating member is displaceably built into the 
case with engaging an engaging portion of the operat- 
ing member with an engagement receiving portion of 
the case, and a blocking member is disposed in an open 
internal space of the operating member, the blocking 

20 member abutting against an Inner wall of the operating 
member and blocking the operating member from being 
inward bent, to hold the engagement state with the 
case. 

[0010] According to the invention set forth in claim 
25 2, the blocking member which blocks the operating 
member from being inward bent Is disposed in the open 
Internal space of the operating member which is dis- 
placeably built Into the case. Even when a shock is 
applied by an excessive operation or the like, therefore, 
30 the operating member is not inward bent and the 
engagement state with the case on the outer side is not 
canceled. As a result, a switch of high reliability is 
obtained. 

[0011] The switch of the invention set forth in claim 

35 3 is configured so that, in the Invention set forth in claim 
1 or 2, the operating member is displaceably built into 
the case with engaging an engaging portion of the oper- 
ating member with an engagement receiving portion of 
the case, a base on which the circuit board is mounted 

40 Is coupled to the case, and a blocking portion which pro- 
trudes from the base is positioned in an open internal 
space of the operating member, to abut against an inner 
wall of the operating member, whereby the operating 
member is blocked from being inward bent, to hold the 

45 engagement state with the case. 

[0012] According to the Invention set forth in claim 
3, in order to block the operating member from being 
inward bent, the blocking portion which protrudes from 
the base is positioned in the open internal space of the 

50 operating member which is displaceably built Into the 
case. As a result, even when a shock is applied by an 
excessive operation or the like, the operating member is 
not inward bent, the engagement state with the case on 
the outer side is not canceled, and a switch of high reli- 

55 ability is obtained. 

[0013] The switch of the invention set forth in claim 
4 is configured so that, in the invention set forth in claim 

2, an engaging hole is formed in the case, an engaging 
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protrusion which is to be engaged with the engaging 
hole is formed on the operating member, a pair of hold- 
ing grooves which hold ends of the plate-like blocking 
member are formed in the inner wall of the operating 
member, and an engagingly locking protrusion which is 
to be engagingly locked with an engaging hole formed 
in the blocking member protrudes from the inner wall of 
the operating member. 

[0014] According to the invention set forth in claim 

4, the plate-like blocking member is surely held by the 
holding grooves and the engagingly locking protrusion 
which are formed In the inner wall of the operating mem- 
ber. Therefore, the operating member can be more 
surety prevented from dropping off from the case. 

[001 5] The switch of the invention set forth in claim 
5 is configured so that, in the invention set forth in 
claims 1 to 4, the operating member is fonned into a 
bottomed cylindrical shape, and built so that a bottom is 
positioned in an upper portion of the cylindrical case 
and an open end is positioned In a lower portion of the 
cylindrical case, slits are fonned in a peripheral wall of 
the operating member on a side of the open end, to 
branch the operating member into plural portions, a 
base on which the circuit board is mounted is fittingly 
coupled to the case from a lower end opening of the 
case, and the switch main unit mounted on the circuit 
board Is positioned In an internal space of the operating 
member from the open end of the operating member. 
[0016] According to the invention set forth In claim 

5, slits are formed in the peripheral wall of the operating 
member on the side of the open end, to branch the 
operating member into plural portions. During a process 
of incorporating the operating member into the cylindri- 
cal case, therefore, the branched peripheral wall of the 
operating member is inward bent, so that the incorpora- 
tion can be smoothly conducted. There is a further 
effect that the open internal space of the operating 
member can be effectively used as a space for dispos- 
ing the switch main unit. 

Brief Description of Drawings 

10017] , 

Fig. 1 is an external perspective view of the whole 
of a push button switch according to the invention. 
Fig. 2 is an exploded perspective view of the whole 
of the switch. 

Fig. 3 is a vertical section side view of Fig. 1. 
Rg. 4 is a vertical section side view of Fig. 1. 
Fig. 5 is a vertical section side view of Fig, 1 . 
Fig. 6 is a vertical section side view of Fig. 1. 
Fig. 7 is a plan view of an operative plunger of Rg. 
1. 

Rg. 8 is a section view of a conventional art exam- 
ple. 



Best Mode for Carrying Out the Invention 

[0018] Hereinafter, an embodiment of the invention 
will be described with reference to the drawings. Rg. 1 

5 is an external perspective view of an Illuminated push 
button switch to which the invention is applied. Fig. 2 is 
an exploded perspective view of the switch, and Figs. 3 
to 6 are vertical section views of the switch. 
[0019] The push button switch 1 is applied to, for 

10 example, a push button switch for an elevator. A case 3 
and a base 6 are fittingly coupled to each other so as to 
be separable as described later. An operative plunger 2 
serving as the operating member, and the like are 
housed in the case 3. A microswltch 4 serving as the 

15 switch main unit, a circuit board 5, and the like are 
mounted on the base 6. 

[0020] The case 3 is a resin molded product which 
is substantially cylindrical. A flange 7 Is attached to an 
upper edge of the case, and the operative plunger 2 and 

20 tiie like are built Into the case as described later. A 
thread portion 3a is formed on the case 3. An attaching 
ring B is screwed and fastened to the thread portion to 
attach the case 3 to an attachment hole of an operation 
panel which Is not shown. 

25 [0021] Rectangular engaging holes 3b for enabling 
the operative plunger 2 to be built so as to be opera- 
tively displace able in vertical directions are formed in 
four positions in the circumferential direction of the case 
3, respectively. On the other hand, in the operative 

30 plunger 2 whtoh Is made of a transparent resin material, 
engaging protrusions 2a which are to be engaged with 
the engaging holes 3b are fonned in four positions of 
the outer periphery, respectively The engaging protru- 
sions 2a are displaceably engaged with the engaging 

35 holes 3b of tiie case 3, whereby the operative plunger 2 
Is built into the case 3 so as to be operatlvely displacea- 
ble. 

[0022] A pair of opposing legs 3c downward elon- 
gate from a lower portion of the case 3 in a cantilevered 

40 manner. On the other hand, a pair of opposing legs 6a 
which correspond to the legs 3c of the case 3 elongate 
from a lower portion of the resin base 6 having a sub- 
stantially disk-like shape. Engaging holes 3d are fonned 
in the legs 3c of the case 3, respectively. By contrast, 

45 engaging protrusions 6b which are to be engaged with 
the engaging holes 3d are fonned on the legs 6a of the 
base 6, respectively When the operative plunger 2 and 
the like are attached into the case 3 and the above-men- 
tioned legs 3c and 6a are then engaged with each other, 

50 therefore, the case 3 and the base 6 are fittingly coupled 
to each other in a state where they are relatively posi- 
tioned. 

[0023] The operative plunger 2 is formed into a bot- 
tomed cylindrical shape. A peripheral wall of the plunger 
55 on the side of the lower open end is branched into plural 
portions by forming a slit 2b elongating In the longitudi- 
nal direction, in plural positions arranged along the cir- 
cumferential direction, in order that, when the operative 



3 



5 



EP 1.091 374 A1 



6 



plunger 2 is to be inserted Into the cylindrical case 3 to 
be built thereinto, the peripheral .wall is inward bent to 
allow the insertion to be smoothly conducted. The 
engaging protrusions 2a are formed on the outer 
peripheries of four opposing ones of the branched por- 5 
tions, respectively. 

[0024] A display plate 9 and a glass plate 1 0 consti- 
tuting the operation face, are placed on the upper end 
face of the operative plunger 2, and built into the case 3 
under the placed state. The lower portion of the opera- 10 
tlve plunger 2 Is opened, and an internal space for hous- 
ing the microswitch 4 and the like is configured inside 
the plunger. In the internal space, as shown Rg. 3. a 
pressing portion 2c which presses a lever 4a of the 
microswitch 4 downward protrudes from the inner wall is 
of the upper portion. As shown in Fig. 4, in order to 
attach a pair of springs 1 1 for urging in the returning 
direction, a pair of attaching protrusions 2d downward 
protrude from the operative plunger 2. As shown in Fig. 
5, a pair of holding grooves 2e which guide and hold a 20 
plate 12 that serves as the blocking member and that 
will be described later are formed in the vertical direc- 
tion in inner walls of a pair of branched portions on 
which the engaging protrusions 2a are formed. A hook 
2f serving as an engaging protrusion for preventing the 25 
plate 12 from slipping off protrudes downward from the 
inner wall of the upper portion. 
[0025] When the engaging protrusions 2a formed 
on the outer peripheries of the four branched portions of 
the plunger are respectively engaged with the engaging 30 
holes 3b formed in the four positions in the circumferen- 
tial direction of the case 3 with a so-called snap fit, 
therefore, the operative plunger 2 is built so as to be 
operativeiy displaceabie. In the embodiment, the pair of 
branched portions on which the engaging protrusions 35 
2a of the operative plunger 2 are fomied are blocked 
from being inward bent, by attaching the metal plate 12 
into the internal space of the operative plunger 2. This 
configuration is employed in order to prevent the phe- 
nomenon in which the engaging portions wherein 40 
engagement is attained with a snap fit are disengaged 
by a shock due to an excessive pressing operation on 
the operation face 10a or the like and the operative 
plunger 2 slips off from the case 3, from occurring. 
[0026] The plate 1 2 has a pair of abutting portions 45 
12a which opposingty elongate, and a connecting por- 
tion 12b through which the abutting portions 12a are 
connected to each other, and is formed into a substan- 
tially U-ilke shape, in order to prevent the plate 1 2 from 
escaping from the Internal space of the operative so 
plunger 2, an engagingly locking hole 1 2c which is to be 
engagingly locked with the hook 2f that protrudes inside 
the operative plunger 2 Is formed in the connecting por- 
tion 12b. 

[0027] After the operative plunger 2 is displaceably 55 
built into the case 3, as shown in a plan view (Rg. 7) as 
seen from the lower side of the operative plunger 2, the 
abutting portions 12a of the plate 12 are inserted from 



the lower side into the holding grooves 2e formed in the 
inner walls of the pair of opposing branched portions of 
the operative plunger 2, respectively. Thereafter, the 
engagingly locking hole 12c of the connecting portion 
12b is engagingly locked with the hook 2f of the opera- 
tive plunger 2 to attain attachment. 
[0028] As a result, the positions of the branched 
portions on which the engaging protrusions 2a of the 
operative plunger 2 are fomned are restricted by the 
plate 12. and the branched portions are not therefore 
Inward bent Consequently, the engagement between 
the engaging protrusions 2a which are respecth^ely dis- 
posed on the pair of opposing branched portions of the 
operative plunger 2, and the engaging holes 3b of the 
case 3 can be effectively prevented from being can- 
celed. 

[0029] In the embodiment, the microswitch 4 which 
is driven by displacement of the operative plunger 2, 
and a resistor 13 are mounted on the disk-like circuit 
board 5. On the circuit board 5, moreover, plural LEDs 
14 which are light sources for illuminating the edge of 
the operation face 1 0a, i.e., the periphery of the display 
plate 9, are mounted along the circumferential direction, 
and a connector 16 is mounted via the base 6. Through 
holes 5a through which projections of the base 6 are to 
be passed are fomied in the circuit board 5. 
[0030] The LEDs 14 are arranged so as to be 
opposed to the lower end of the peripheral wall of the 
operative plunger 2. Therefore, light of the LEDs 14 is 
diffusedly guided through the operative plunger 2 to the 
operation face 1 0a on the upper side. Since light of the 
LEDs 14 is guided by the operative plunger 2 to the 
operation face 10a on the upper side in this way, the 
LEDs 14 and the microswitch 4 which is placed in the 
tower portion can be mounted on the same circuit board 
5. Unlike the above-described conventional art exam- 
ple, therefore, it is not required to separately dispose a 
switch circuit boar and an illumination circuit board: As a 
result, the cost can be lowered, and the space can be 
reduced. Since light is guided to the operation face 10a 
through the operative plunger 2 which drives the micro- 
switch 4, moreover, it is not required to separately dis- 
pose light guiding means. 

[0031 1 Through holes 6c and 6d through which lead 
tenminals 4b of the microswitch 4 and terminals 15a of 
the connector 15 which are mounted on the circuit 
board 5 can be passed are formed in the resin base 6. 
A supporting column 6e which supports a basal end 
portion of the lever 4a of the microswitch 4 upstands 
from the base 6. Receiving portions 6f which respec- 
tively receive the springs 11 for urging the operative 
plunger 2 in the returning direction protrude from the 
base 6 so as to be opposed to each other. As shown In 
Fig. 6, a pair of locking protrusions 6g protrude from the 
base 6 so as to be opposed to each other. This configu- 
ration is employed in order to block the pair of branched 
portions on whk:h the engaging protrusions 2a of the 
operative plunger 2 are formed, from being inward bent, 
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and prevent the engagement between the case 3 and 
the operative plunger Z from being canceled. 
[0032] in the embodiment, namely, among the four 
branched portions on which the engaging protrusions 
2a of the operative plunger 2 are formed, the pair of 5 
opposing branched portions are blocked from being 
inward bent, by the plate 12 which is attached to the 
inside of the operative plunger 2. On the other hand, the 
positions of the pair of branched portions on which the 
engaging protrusions 2a are formed in a direction per- io 
pendlcular to the plate 12 are restricted by the locldng 
protrusions 6g of the base 6, to be blocked from being 
inward bent. According to this configuration, the 
engagement between the case 3 and the operative 
plunger 2 which is built Into the case 3 is not caused by 75 
a shock or the like to be canceled, and the operative 
plunger 2 can be surely prevented from dropping off 
from the case. 

[0033] In the thus configured push button switch 1 . 
when the operation face 10a is pressed, the operative 20 
plunger 2 is downward displaced against the urging 
force of the spring 1 1 . The pressing portion 2c which is 
placed inside the switch 1 presses the lever 4a of the 
mteroswitch 4 to drive the microswitch 4. As a result, the 
LEDs 14 emit light, and the light is diffused and guided 25 
via the operative plunger 2 to the operation face 10a on 
the upper side, to iilumlnate the edge of the display 
plate 9. 

[0034] in the embodiment, as shown in Fig. 3, the 
pressing portion 2c of the operative plunger 2 presses 30 
the basal end side of the lever 4a of the microswitch 4 to 
operate an operating portion 4c on the side of the free 
end. Therefore, the microswitch 4 can, be driven by a 
small operation stroke of the operation face 10a. 
[0035] In the embodiment, the engagement 3S 
between the case 3 and the operative plunger 2 is pre- 
vented from being canceled, by both the plate 12 and 
the locking protrusions 6g protruding from the base 6. In 
another embodiment of the invention, the engagement 
may be prevented from being canceled, by only either of 40 
the two means. In the other embodiment, the shape, the 
number, and the like of the plate 1 2 and the locking pro- 
trusions 6g can be adequately selected. 
[0036] In the embodiment, the plural LEDs 14 are 
arranged along the circumferential direction, and the 45 
edge of the operation face 10a is illuminated via the 
operative plunger 2. However, the invention is not 
restricted to this, in a further embodiment of the inven- 
tion, the whole face of the operation face 10a may be 
illuminated. so 
[0037] In the embodiment, the engaging holes 3b 
are formed in the case 3, and the engaging protrusions 
2a are fomied on the operative plunger 2. In a further 
embodiment of the invention, engaging protrusions may 
be formed on the case, and engaging holes or engaging ss 
recesses may be formed in the operative plunger. 



industrial Applicability 

[0038] The application of the present invention is 
not restricted to a push button switch for an elevator, 
and the Invention may be applied to other illuminated 
push button switches. 

Claims 

1. A switch characterized in that said switch com- 
prises: an operating member whteh is displaced In 
accordance with an operation performed on an 
operation face; a switch main unit which actuates 
according to the displacement of said openating 
member; and a light source which operates accord- 
ing to the actuation of said switch main unit, said 
switch main unit and said tight source are mounted 
on a same circuit board, and light from said light 
source is guided to said operation face by said 
operating member. 

2. A switch according to claim 1 , wherein said operat- 
ing member is displaceably built into said case with 
engaging an engaging portion of said operating 
member with an engagement receiving portion of 
said case, and a blocking member is disposed in an 
open internal space of said operating member, said 
blocking member abutting against an inner wall of 
said operating member and blocking said operating 
member from being inward bent, to hold the 
engagement state with said case. 

3. A switch according to claim 1 or 2, wherein said 
operating member is displaceably built into said 
case With engaging an engaging portion of said 
operating member with an engagement receiving 
portion of said case, a base on which said circuit 
board is mounted is coupled to said case, and a 
blocking portion which protrudes from said base is 
positioned in an open internal space of the operat- 
ing member, to abut against an inner wall of said 
operating member, whereby said operating mem- 
ber is blocked from being inward bent, to hold the 
engagement state with said case. 

4. A switch according to claim 2, wherein an engaging 
hole is fonrned In said case, an engaging protrusion 
which is to be engaged with said engaging hole is 
formed on said operating member, a pair of holding 
grooves which hold ends of said plate-like blocking 
member are formed in said inner wall of said oper- 
ating member, and an engagingly locking protru- 
sion which is to be engagingly locked with an 
engaging hole formed in said blocking member pro- 
trudes from said inner wall of said operating mem- 
ber. 

5. A switch according to any one of claims 1 to 4. 
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wherein said operating member is formed into a 
bottomed cylindrical shape, and built so that a bot- 
tom is positioned in an upper portion of said cyiin- 
drical case and an open end is positioned in a lower 
portion of said cylindrical case, slits are formed in a 5 
peripheral wall of said operating member on a side 
of said open end, to branch said operating member 
Into plural portions, a base on which said circuit 
board is mounted is fittingly coupled to said case 
from a lower end opening of said case, and said w 
switch main unit mounted on said circuit board is 
positioned in an internal space of said operating 
member from said open end of said operating 
member. 
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